SEMICONDUCTOR DEVICE, SEMICONDUCTOR PACKAGE FOR USE THEREIN, 
AND MANUFACTURING METHOD THEREOF 

BACKGROUND OF THE INVENTION 



4 1 

1 . Field of the Invention 

The present invention relates to a small size 
semiconductor package, and more particularly, to a semiconductor 



package of substantially the same size a semiconductor gtevxee- 
referred to as a chip size package, a semiconductor device using 
the semiconductor device, and a manufacturing method of the 
semiconductor device . 
2. Description of the Related Art 

These days, various apparatus including semiconductor 
devices, particularly portable apparatus and movable apparatus 
are being miniaturized and lightened. Semiconductor devices for 
use in these apparatus are thus desired to be miniaturized and 
lightened accordingly. 

In order to meet the demands, a package of substantially 
the same feinfe Of a semiconductor a evince referred to as a chip 

A A 

size package (hereinafter referred to as CSP) has recently been 
proposed, and some semiconductor devices using such a chip size 
package are implemented as products. 

As a semiconductor device formed with a semiconductor 
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^&3reflfcerrt mounted on a CSP, for example, as shown in Fig. 8, one 
in which a semiconductor Oj^ert^rfc 3 is mounted and fixed via bumps 
2 on a semiconductor package 1 is known. In this semiconductor 
device, the semiconductor package 1 comprises a substrate 4, a 
conductive connecting pattern 5 formed on one side of the 
substrate 4, a conductive connecting pattern 6 formed on the 
other side of the substrate 4, and a wiring material 7 formed so 
as to pierce the substrate 4 for the purpose of making the 
connecting pattern 5 electrically connected to the connecting 
pattern 6. As the material of the substrate 4, ceramics are 
mainly used for the purpose of making smaller the difference of 
the coefficient of thermal expansion between the semiconductor 
Wl e^ n L 3 and the substrate 4 and thus making smaller the thermal 

K 

stress to be applied to the bumps 2 and the semiconductor element 



flr e m q rnt 



3. 

The semiconductor ^ : em c /ntr 3 is fixed to the substrate 4 
of the semiconductor package 1 thus structured with the 
conductive connecting pattern 5 formed on the one side of the 
substrate 4 being electrically connected thereto via the bumps 
2 provided on a surface 3a where the element is formed. External 
connecting terminals 8 such as solder balls for bonding the 
conductive connecting pattern 6 to a mother board (not shown) are 
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fixed to the conductive connecting pattern 6 formed on the other 
side of the subs,trate 4. By this, the bumps 2 of the 
semiconductor ^l o nfe rrt 3 are electrically connected to the 
external connecting terminals 8 via the connecting pattern 5, the 
wiring material 7, and the connecting pattern 6. 




The semiconductor elerrreftt 3 thus mounted on the 

A 

semiconductor package 1 is integrally fixed to the semiconductor 
package 1 by sealing the whole periphery of ^the junction between 




the substrate and the semiconductor element 3 with resin 9 

A 

referred to as under file. It is to be noted that the resin 9 
referred to as underfile also performs a function to disperse the 
above-mentioned thermal stress due to the difference of the 
coefficient of thermal expansion between the substrate 4 and the 




semiconductor v ^cmp*i fc 3 . 

Fig. 9 illustrates another example of a semiconductor 
device formed with a semiconductor element mounted on a CSP. In 
Fig. 9, a semiconductor device 10 is generally referred to as a 
chip on board (COP). The semiconductor device 10 is formed by 
mounting and fixing a semiconductor g^omcmt 13 via adhesive 12 
or the like on a semiconductor package 11. 

The semiconductor package 11 comprises a substrate 14 the 
material of which is glass epoxy resin or the like, a conductive 
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connecting pattern 15 formed on one side of the substrate 14, a 
conductive connecting pattern 16 formed on the other side of the 
substrate 14, and a wiring material 17 formed so as to pierce the 
substrate 14 for the purpose of making the connecting pattern 15 
electrically connected to the connecting pattern 16. 

A surface opposite to a surface 13a where the element is 
formed of the semiconductor SxeffEeot 13 is fixed with the adhesive 

A 

12 to one side of the substrate 14 of the semiconductor package 
11 thus structured. Further, an electrode (not shown) formed on 
the ^urface 13a where the element is formed of the semiconductor 



pfrt 13 is electrically connected to the connecting pattern 

A 

15 of the semiconductor package 11 via wires 18. External 
connecting terminals 19 such as solder balls for bonding the 
conductive connecting pattern 16 to a mother board (not shown) 
are fixed to the conductive connecting pattern 16 formed on the 
other side of the s substrate 14. By this, the electrodes of the 




semiconductor ^dmgnt 13 are electrically connected to the 
external connecting terminals 19 via the connecting pattern 15, 
the wiring material 17, and the connecting pattern 16. The 

mounted thereon is further provided with resin 20 covering the 

CJUfi 

one side of the substrate 14 and the semiconductor -aieffi^nt. 13 for 



semiconductor package 11 with the semiconductor 13 thus 



the purpose of protecting the surface 13a where the element is 




formed and the wires 18. By this, the semiconductor Dlomynt 13 

A 

and the wires 18 are sealed with the resin 20. 

However, with the semiconductor device shown in Fig. 8, 
in order to decrease the thermal stress between the substrate 4 




and the semiconductor ^e^emqrtt 3, ceramics, which are expensive, 

A 

have to be used as the material of the substrate 4, leading to 
high cost as a whole, which is a problem to be solved. 

Further, with the semiconductor device 10 shown in Fig. 
9, although, since the thermal stress between the substrate 14 





and the semiconductor ^rem^rtL 13 can be absorbed by the wires 18, 

A 

glass epoxy resin, which is inexpensive, can be used as the 
material of the substrate 14, since the wires 18 are disposed so 
as to go around to the outer peripheral side of the semiconductor 
Cj^Srj^nt 13 in this structure, the size of the semiconductor 
device 10 as a whole with respect to the semiconductor 
13 is large, and thus, the semiconductor device 10 can not 
sufficiently meet the demands for miniaturizing and thinning the 
semiconductor device. 

SUMMARY OF THE INVENTION 
The present invention is made in view of the above, and 
therefore an object of the invention is to provide a 



A/) 

semiconductor deviqe which is of substantially the same size 





a semiconductor ^B+erfertt, which thus sufficiently y*e§=&£ag the 
demands for miniaturizing and thinning the semiconductor device, 
and which, at the same time, can be manufactured at a low cost, 
a manufacturing method thereof, and a semiconductor package 
suitably used in manufacturing the semiconductor device* 

According to one aspect of the present invention, in 
order to solve the above-mentioned problem, a semiconductor 
package is comprised of a substrate for mounting a semiconductor 



a 



(L 




tt thereon to fix the side of a surface where the element 
is formed of the semiconductor ^ ^n^MciiL to one side thereof, and 
a connecting pattern provided on the other side of the substrate 




[y^s substrate being provided with a^£too ugh/ hal i foiled f rom^jjl 

side to the other side of the substrate. . 

A £JL$P'\*S^-S "fo- 

lk j With this semiconductor package, since a ^ hroucjh h a H Is 



formed in the substrate and the connecting pattern is provided 
on the side of the substrate opposite to the side on which the 




\kJ surface where the is formed of the semiconductor element 

h 

is mounted, an electrode formed on the surface where the element 
A is formed of the semiconductor^iem^t and the connecting pattern 
fi / can be bonded with wires through the ^L l uo u y ji hall . ' Accordingly , 
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wires can be disposed without going^ around to the outer 




peripheral side of the semiconductor ^jlc r ryr rt . This eliminates 

A 

the necessity of securing space for the wires on the outer 
peripheral side of the semiconductor element. 

Further, since wire bonding can be carried out, the wires 
can absorb the difference of the coefficient of thermal expansion 




between the semiconductor eiemerrrt and the substrate, which makes 

A 

it possible to use an inexpensive resin substrate instead of an 
expensive ceramics substrate. 

According to another aspect of the present invention, in 
order to solve the above-mentioned problem, in a semiconductor 
device, a semiconductor package is comprised of a substrate for 





mountinq a semiconductor^edtetft^frt thereon to fix the semiconductor 
rt to one side thereof, and a connecting pattern provided 
on the other side of the substrate, the substrate being provided 



other side of the substrate 
•^fa& ouqly - hal -i formed from^J: 



with a *£ nrouqh' - halt formed fronivjzhe one side to the other side 



of the substrate, a surface where the element is formed of the 




semiconductor ^Hremfirrfc being mounted on the one side of the 
substrate, an electrode of the semiconductor Sffi^hffi^ being fixed 





to the one side so as to be within the j^rD ugn l hall ' afld being 1 
electrically connected .to the connecting pattern via wires 
through the fehgea^ hU h a-fri , and the through hall and the wires 

K 
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being sealed with resin. 

With this semiconductor device, since the semiconductor 
package of the present invention described above is used, and the 
electrode formed on the surface where the element is formed of 




the semiconductor v> ^om yrrt and the connecting pattern of the 
substrate are bonded with wires through the 

wires can be disposed without going around to the outer 




peripheral side of the semiconductor eiemgrrt. This eliminates 

A 

the necessity of space f or the wires on the outer peripheral side 
of the semiconductor ^^m^nt. 

Further, since the semiconductor ^^^^Sxite and the 

^ 

substrate are bonded with the wires, the wires can absorb the 
difference of the coefficient of thermal expansion between the 





semiconductor Wxentffiit and the substrate, which makes it possible 

A. 

to use an inexpensive resin substrate instead of an expensive 
ceramics substrate . 

According to still another aspect of the present 
invention, in order to solve the above-mentioned problem, a 
method of manufacturing a semiconductor device is comprised of 
the steps of preparing a semiconductor package structured by 

Qi" ' 

providing a substrate for mounting a semiconductor ^ed 



thereon to fix the semiconductor - dl o mpm to one side thereof and 
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a connecting pattern provided on the other side of the substrate 
and by forming a •fete uuyff hal j? from the onei side to the other side 

A, 

of the substrate, fixing a surface where the element is formed 




of the semiconductor (^tCTf^rrt on the one side of the substrate of 

A 

the semiconductor package such that an electrode of the 






semiconductor W^errtefffc is within the through htri ri , /electri^cally 

A A 

connecting the connecting pattern and the electrode of the ^ 





semiconductor ^ ^em errft via wires through the fe hro 

A 

sealing the through hall and the wires with resin. 

With this method of manufacturing a semiconductor device, 
since the semiconductor package of the present invention 
described above is used, and the electrode formed on the surface 




where the ^exem^fc* is formed of the semiconductor element and the 

k 

connecting pattern of the substrate are bonded with wires through 
the t ferou y n) hai l, we wires <?an be disposed without joing around 

A 

to the outer peripheral side of the semiconductor ^ffgmtfft t . This 
eliminates the necessity of space for the wires on the outer 

peripheral side of the semiconductor Qr^fT^nt . 

A CJLjp 
Further, since the semiconductor ^emjmt and the 

substrate are bonded with the wires, the wires can absorb the 

difference of the coefficient of thermal expansion between the 




semiconductor &£effieS% and the substrate, which makes it possible 

A 
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to use an inexpensive resin substrate instead of an expensive 
ceramics substrate. 

BRIEF DESCRIPTION OF THE DRAWINGS 
In the accompanying drawings : 

Fig. 1 is a sectional side elevation illustrating a 
schematic structure of a first embodiment of a semiconductor 
device according to the present invention; 

Fig. 2A and B are perspective views of the semiconductor 
device shown in Fig. 1 for explaining the structure thereof, and 
particularly, for explaining the rear surface side of a 
semiconductor package, and Fig. 2C is a perspective view of the 
semiconductor device shown in Fig. 1 for explaining the structure 
thereof, and particularly, for explaining the front surface side 
of the semiconductor package; 

Fig. 3 is a perspective view of a semiconductor *e \L e mynte 

A* 

illustrating a surface where the element is formed; 

Fig. 4 is a perspective view of the semiconductor device 
for explaining the rear surface side thereof; 

Fig. 5 is a perspective view of the semiconductor device 
for explaining the rear surface side thereof; 

Fig. 6 is a sectional side elevation illustrating a 
schematic structure of a second embodiment of a semiconductor 
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device according to the present invention; 

Fig. 7 is a sectional side elevation illustrating a 
schematic structure of a third embodiment of a semiconductor 
device according to the present invention; 

Fig. 8 is a sectional side elevation illustrating a 
schematic structure of an example of a conventional semiconductor 
device; and 

Fig. 9 is a sectional side elevation illustrating a 
schematic structure of another example of a conventional 
semiconductor device. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The present invention will now be described in detail. 

Fig. 1 illustrates a first embodiment of a semiconductor 
device according to a fourth aspect of the present invention. 
In Fig. 1, reference numeral 30 denotes a semiconductor device, 
and the semiconductor device 30 is formed by mounting a 
semiconductor Q^ o f^n t 32 on a semiconductor package 31. It is 
to be noted that the semiconductor package 31 in the 
semiconductor device 30 is a first embodiment of a semiconductor 
package according to the first aspect of the present 
invention . 

In the semiconductor device 30, the semiconductor package 



31 comprises a rectangular substrate 33 for mounting the 
semiconductor^^^CTt 32 thereon to fix the side of a surface 32a 




where the element is formed of the semiconductor ^ eaomffi fc 32 to 

A 

one side thereof, and a plurality of connecting patterns 34 
provided on the other side of the substrate 33- The material of 
the substrate 33 is glass epoxy y resin or the like. As shown in 
Fig. 2A, a j&^uffl haiir 25 is f corned ^long the longitudinal 




as a rectangular opening from the one side to which the 




semiconductor ^lefR$5*fcr 32 is fixed to the other side. It is to 

K 

be noted that, as shown in Figs. 1 and 2A, the respective 
connecting patterns 34 are formed so as to extend from 
longitudinal edge portions of the substrate 33 to the ^ CTrro u o ft 
^^H^35^^id are made of metal or the like and are conductive. 

As shown in Figs. 1 and 2B, an insulating film 36 
covering the connecting patterns 34 with the connecting patterns 
34 being partly exposed is formed on the other side of the 
substrate 33 on which the connecting patterns 34 are formed. The 
insulating film 36 is made of resist or the like, and is provided 
with end portions 34a of the connecting patterns 34 on the side 
of the ^ Pu^uyliQ hall 35 gnd port^cjns other than the end portions 
34a, in this example, end portions 34b opposite to the end 
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portions 34a, exposed, and with the fera ^ g nr he rHr 35 left o^ned, 
i.e., without covering the - ffifrourth "fiaTl 35r. (] 

As shown in Figs. 1 and 2C, a tape-like bonding material 
37 is provided on the one side of the substrate 33 of the 
semiconductor package 31 thus structured with a portion around 




the longitudinal center line of the rv^^^h ha1 1 P** being (<j>pened, 
The bonding material 37 is formed by .applying thermoplastic 
adhesive such as polyamideimide or thermosetting adhesive such 
as modified epoxy resin on both sides of a tape base material 
made of resin such as polyimide. 




[} As shown in, Fig. 1,. the semiconductor S6Tohffiin^ 32 is 

« 4 mounted and fixed via the bonding material 37 on the one side of 




j? (\ the substrate 33. As shown in Fig. 3, the semiconductor e Yert l ffh 'fcr 

T ^ A. 

U 32 is like a rectangular plate with a plurality of electrodes 38 

0 

M? formed on the longitudinal center line of the surface 32a where 

O the element is formed. The electrodes 38 are disposed within the 



u 

As shown in Figs. 1 and 4, the electrodes 38 of the 




semiconductor ^^^tt 32 disposed within the through hall 35 are 
connected to the end portions 34a of ^h^connecting patterns 34 
0\^J via wires 39 through the ^^ ou^T hall f^P^^ the 
electrodes 38 are electrically connected to the connecting 
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patterns 34. 

As shown in Fig. 1, external connecting terminals 40 such 
as solder balls are connected to the other exposed end portions 
34b of the connecting patterns 34. By this structure, the 
electrodes 38 of the semiconductor^^er^rrt 32 are electrically 
connected to the external connecting terminals 40 via the wires 

J 

39 and the connecting patterns 34. 




Further, as shown in Figs. 1 and 5, the ^feteetr^i hall 35 
through which the wires 39 for connecting the electrodes 38 to 
the connecting patterns 34 are disposed is filled with insulating 
resin 41 covering the end portions 34a of the connecting patterns 
34. By this, the electrodes 38, the wires 39, and the end 
portions 34a of the connecting patterns 34 are sealed and 
insulated from the external. 

Next, a method of manufacturing the semiconductor device 
30 thus structured is described. It is to be noted that the 
example of a manufacturing method described herein is an 
embodiment according to a seventh aspect of- the present 
invention. 

First, the semiconductor package 31 shown in Figs. 2 A - 




C and the semiconductor Sgiem^rTt 32 shown in Fig. 3 are prepared. 

A 

Here, the tape-like bonding material 37 provided on the one side 
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of the substrate 33 of the semiconductor package 31 may be 
provided on the side of the semiconductor eJem^frt* 

A 

being provided on the side of the ^substrate 33. 



32 instead of 



Next, the semiconductor 




32 is mounted on one side 



A 



of the semiconductor package 31 thus prepared with the electrodes 
38 of the semiconductor(^^E^vfe- 32 being within the ^KVuyfi'hal^ 
35. Next, by heating and pressurizing them with this state 
maintained, the substrate 33 of the semiconductor package 31 and 
the surface 32a where the element is formed of the semiconductor 
32 are made to closely adhere to each other. By melting 
and solidifying, or by curing, the adhesive of the bonding 
material 37, the semiconductor * eff&ftgn £- 32 is fixed to the one 
side of the substrate 33. 





Then, as shown in Fig. 4, wire bonding is carried out 
^ with respect to the electrodes 38 within the ^J ^t^^S^. ^5^iri 
the substrate 33 and the corresponding end portions 34a of the 
connecting patterns 34 on the other side of the substrate 33. 
Next, the electrodes 38 are electrically connected to the 
connecting patterns 34 via the wires 39 through the jzttou<$r^l 
35. It is to be noted that a conventionally used wire bonder may 
be used to carry out the wire bonding. 



Then, as shown in Fig. 5, the tJ arou 
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with the insulating resin 41 such as epoxy resin, and the 
insulating resin 41 is applied so as to cover the wires 38 and 
the end portions 34a of the connecting patterns 34 to seal all 
of the electrodes 38, the wires 39, and the end portions 34a of 
the connecting patterns 34. 

After that, the external connecting terminals 40 such as 
solder balls are bonded to the respective end portions 34b of the 
connecting patterns 34 under high temperature to obtain the 
semiconductor device 30. 

With the semiconductor device 30 thus obtained, since the 
electrodes 38 formed on the surface 32a where the element is 
formed of the semiconductor C^sfr^rrt 32 and the connecting 
patterns 34 of the substrate 33 are bonded with the wires 39 
through the ^i ^ u^f^^d i^^it^s^ot necessary to provide space 

A. 

for the wires 39 on the outer peripheral side of the 




semiconductor ^femprrtT 32, which leads to miniaturizing and 

A 

thinning the device as a whole. 




Further, since the semiconductor ^oTcffOoiv k 32 and the 

A 

substrate 33 are bonded with the wires, th$ wires 39 can absorb 
the difference of the coefficient of thermal expansion between 
the semiconductor ^e^^ 32 and the substrate 33, which makes 
it possible to use an inexpensive resin substrate instead of an 
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expensive ceramics substrate. 

Fig. 6 illustrates a second embodiment of a semiconductor 
device according to the fourth aspect of the present invention. 
The difference between a semiconductor device 50 in Fig. 6 and 
the semiconductor device 30 shown in Fig. 1 resides in the 
structure of a semiconductor package 51 in the semiconductor 
device 50. The semiconductor package 51 in the semiconductor 
device 50 is a second embodiment of a semiconductor package 
according to the first aspect of the present invention. The 
semiconductor package 51 differs from the semiconductor package 
31 shown in Fig. 1 in that its connecting patterns 52 are formed 
in a plurality of stages (two stages in this example). 

More specifically, a substrate 53 of the semiconductor 
package 51 is formed of an upper plate 53a and a lower plate 53b. 
The lower plate 53b is formed such that its edge on the side of 
a ^touAhatt 54is outside an edge of the upper plate 53a. By 

A 

this structure, the rear surface (the other side) of the 
substrate 53 is formed to be in two stages, i.e., the rear 
surface of the upper plate 53a and the rear surface of the lower 
plate 53b. 

A first plurality of connecting patterns 52a are provided 
on the rear surface of the upper plate 53a of the substrate 53. 
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A second plurality of connecting patterns 52b are provided on the 
rear surface of the lower plate 53b. The first and the second 
connecting patterns 52a and 52b are electrically connected to 
each other via a wiring material 55 provided so as to pierce the 
lower plate 53b. By this structure, the connecting patterns 52 
are in two stages (a plurality of stages) formed by the first 
connecting patterns 52a, the wiring material 55 , and the second 
connecting patterns 52b. 

An insulating film 56 is formed on the rear surface of 
the lower plate 53b so as to cover the second connecting patterns 
52b. It is to be noted that, in this example also, the 
insulating film 56 is formed with the second connecting patterns 
52b being partly exposed, that is, similarly to the one shown in 
Fig. 2B, with longitudinal end portions of the substrate 53 being 
exposed. ^ 

54' formed Vit 

substrate 53 formed of the upper plate 53a and the lower plate 




In the throug ff— treHH: 54' formed Vith the stages in the 
A- 



53b in this way, the electrodes 38 of the semiconductor pcnpt 



fc hro u Lj g hall - 54 are cqpx 




32 disposed within the fc hio u Lj Q hall - 54 are connected via the 

A 

wires 39 to the end portions of the first connecting patterns 52a 
exposed on the rear surface of the upper plate 53a of the 




substrate 53. Further, the through hall - 54 is filled with 

A. 
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insulating resin 57 covering the wires 39 and the end portions 
of the first connecting patterns 52a. By this, the electrodes 
38, the wires 39, and the end portions of the first connecting 
patterns 52a are sealed and insulated from the external. 

With the semiconductor device 50 thus structured, 
similarly to the case of the semiconductor device 30 shown in 
Fig, 1, since it is not necessary to provide space for the wires 




of thermal expansion between the semiconductor ^Terp fH^ 32 and the 

A 



39 on the outer peripheral side of the semiconductors- moment 32, 

A 

the device can be miniaturized and thinned as a whole. Further, 
since the wires 39 can absorb the difference of the coefficient 

A 

substrate 53, an inexpensive resin substrate can be used as the 
substrate 53. 

Still further, since the substrate 53 is formed in two 
stages of the upper plate 53a and the lower plate 53b, and the 
connecting patterns 52 are in two stages (a plurality of stages) 
formed by the first connecting patterns 52a, the wiring material 
55, and the second connecting patterns 52b, such that the wires 
39 are connected to the end portions to the central side of the 
substrate 53, that is, to the end portions provided on a stage 
on the side of the one side of the substrate 53, the wires 39 may 
be cased within the dhHiall - 54 withodt extending to the 
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outside. By this, the wires 39 can ^e covered with jthe 
insulating resin 57 just by filling the Mifto uSJTiHia 1 1 54 with 
insulating resin 57 at the bottom of the substrate 53 without 
heaping up the insulating resin 57 on the rear surface of the 
lower plate 53b. Accordingly, the diameter of the external 
connecting terminals 40 such as solder balls can be made small, 
which leads to finer pitch of the external connecting terminals 
40. 

Fig. 7 illustrates a third embodiment of a semiconductor 
device according to the fourth aspect of the present invention. 
The difference between a semiconductor device 60 in Fig. 7 and 
the semiconductor device 30 shown in Fig. 1 resides in the 
structure of a semiconductor package 61 in the semiconductor 
device 60. The semiconductor package 61 in the semiconductor 
device 60 is a third embodiment of a semiconductor package 
according to the first aspect of the present invnetion. The 
semiconductor package 61 differs from the semiconductor package 




63, two through halls 63 in this example, are formed in a 
substrate 62 . A . 

-loo Mttm^u^ 

hall s- 63 are 

formed in the substrate 62 of the semiconductor package 61 along 



More specifically, two lines of the^fefe?oug $ hall -s- 63 are ^ 
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# 




the longitudinal direction of the substrate 62. Connecting . 

,cto 

patterns 64 are formed and disposed sa as to cross the yfrroux 

63 (from the 

longitudinal ^ides of thp substrate 62) to the central side of 
the ^fiiuu^i hdllg '63. Outside end portions of the connecting 
patterns 64 are covered with an insulating film 65 with part of 
them being exposed toward the outside. 

Two lines of electrodes 67 are formed on a surface where 
the element is formed of a semiconductor ^^4^rtt 66 mounted on 
the semiconductor package 61 of the semiconductor device 60. The 
respective electrodes 67 are disposed within either of the 
through halls 63 in the substrate 62. 

The electrodes 67 are connected to the connecting 
patterns 64 via the wires 39 through the ^^^l^^^l^^^^l^^B^ 
this, the electrodes 67 are electrically connected to external 
connecting terminals 68 connected to the end portions of the 
connecting patterns 64. 

Further, the ^hrougft - hallO ' 6G are filled with insulating 
resin 69 covering the wires 39 and the end portions of the 
connecting patterns 64 on the side connected to the wires 39. 
By this, the electrodes 67, the wires 39, and the end portions 
of the connecting patterns 64 are sealed and insulated from the 
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external . 

With the semiconductor device 60 thus structured, 
similarly to the case of the semiconductor device 30 shown in 
Fig. i, since it is not necessary to provide space for the wires 




39 on the outer peripheral side of the semiconductor ^eie^fe-frb 66, 

A 

the device can be miniaturized and thinned as a whole. Further, 
since the wires 39 can absorb the difference of the coefficient 
of thermal expansion between the semiconducto 66 and the 

substrate 62, an inexpensive resin substrate can be used as the 
substrate 62. 

Still further, the semiconductor WT e iriffivt 66 in which the 
electrodes 67 are disposed on the peripheral side instead of the 



central portion of the semiconductor ^iemSmr 66 as the 

• A 





semiconductor V ^ o m cfi nt to be mounted on the semiconductor package 
61. 

It is to be noted that though the tape-like bonding 




material 37 is used to fix the semiconductor yxGmynt * on the 

A 

substrate of the semiconductor package in the embodiments 
described in the above, the present invention is not limited 
thereto, and liquid adhesive such as epoxy resin may be used 
instead of the bonding material 37. 

As described in the above, in the semiconductor package 
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according to s first aspect of the invention, since the 
^^^^i^^ormed in the substrate and the connecting pattern is 
provided on the side of the substrate opposite to the side on 
which the surface where the element is formed of the 




semiconductor Vrenrant is mounted, an electrode formed on the 

A 

and the connecting pattern can be bonded with wires through the 



and the connecting pattern 
^f^u^^a^iL .^^cc^dLi^gly , 



wires can be disposed without going 
around to the outer peripheral side of the semiconductor^fefrpfrr. 
This eliminates the necessity of securing space for the wires on 

o lio. 

the outer peripheral side of the semiconductor v ^*eitjerrt / and thus, 
a semiconductor device using this can be miniaturized and 
thinned. 

Further, since wire bonding can be carried out, the wires 
can absorb the difference of tfye coefficient of thermal expansion 




between the semiconductor ^ dlonipn t and the substrate, which makes 

K 

it possible to use an inexpensive resin substrate instead of an 
expensive ceramics substrate. By this, the cost of the 
semiconductor device can be lowered. 

In the semiconductor device according to the fourth 
aspect of the invention, since the semiconductor package of the 
first aspect of the present invention is used, and the electrode 



formed on the surface where the element is formed of the 

and the connecting pattern of th^ substrate 



formed on the surra 
^ semiconductor sKsrm^rt 

k 

disposed witnout going arounc 
semiconductor C^S^rrt. This 



are bonded with wires through the ^vcriu^r hall / the wii^s can be 



disposed without going around to the outer peripheral side of the 

, ____s eliminates the necessity of space 

for the wires on the outer peripheral side of the semiconductor 



(X 




, and thus, the device can be miniaturized and thinned as 
a whole. 

Further, since the semiconductor ^ISnffite and the 
substrate are bonded with the wires, the wires can absorb the 
difference of the coefficient of thermal expansion between the 




semiconductor v «temgrrrt and the substrate, which makes it possible 

A 

to use an inexpensive resin substrate instead of an expensive 
ceramics substrate. By this, the cost of the semiconductor 
device can be lowered. 

In the method of manufacturing a semiconductor device 
according to the seventh aspect of the invention, since the 
semiconductor package of the first aspect of the present 
invention is used, and the electrode formed on the surface where 




the element is formed of the semiconductor n ^pntrjflfL and the 

A 

connecting pattern of the substrate are bonded with wires through 

^i^wi^es^'^an be disposed without going around 
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to the outer peripheral side of the semiconductor ^^o^^t . This 



4 

(k 



eliminates the necessity of space for the wires on the outer 




peripheral side of the semiconductor Ngdtemprrt, and thus, the 

A 

device can be miniaturized and thinned as a whole. 




Further, since the semiconductor MTchffirrfe and the 

A 

substrate are bonded with the wires, the wires can absorb the 
difference of the coefficient of thermal expansion between the 




semiconductor eleftynt and the substrate, which makes it possible 

A 

to use an inexpensive resin substrate instead of an expensive 
ceramics substrate. By this, the cost of the semiconductor 
device can be lowered. 
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